Placental vascular disease and toll-like receptor 4 gene expression.
Vascular disease in the placenta, which is identified by the study of umbilical artery Doppler flow velocity waveforms, is associated with endothelial cell activation and a proinflammatory cytokine response in the villous placental circulation. We studied toll-like receptor 4 expression (the ligand is lipopolysaccharide) to examine whether infection may cause these inflammatory components of placental vascular disease through an innate immune response. Microvessel endothelial cells were isolated from human placentae with collagenase digestion and then extracted with Dynabeads that were coated with monoclonal antibody against CD31. We studied 13 placentae from normal pregnancies that were delivered at term and 15 pregnancies with umbilical placental vascular disease that was defined by an abnormal umbilical artery Doppler study. We extracted RNA from the isolated endothelial cells. The messenger RNA expression of toll-like receptor 4 production was assessed by reverse transcriptase-polymerase chain reaction and factored relative to the glyceraldehyde-3-phosphate dehydrogenase and 18S ribosomal RNA genes. Microvessel endothelial cells from placental villi with placental vascular disease showed up-regulation of toll-like receptor 4 expression (toll-like receptor 4/18S, 1.92 +/- 0.37 vs 0.99 +/- 0.19; P < .05; toll-like receptor 4/glyceraldehyde-3-phosphate dehydrogenase, 2.20 +/- 0.36 vs 1.25 +/- 0.22; P < .05) in comparison with normal pregnancy. Up-regulation of toll-like receptor 4 gene in the endothelium of the placental villi is present in placental vascular disease, which may result from exposure of this endothelium to the toll-like receptor 4 ligand lipopolysaccharide in vivo. Directly extracted endothelial cells were used to avoid the possibility for change in behavior in tissue culture. We conclude that Gram-negative infection and lipopolysaccharide stimulation may cause placental vascular disease.